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^ s\^^ <=>]^^ ^^^} 7M^^^] ^ l}-'^*^! ^ 

^ ^ ^4 ^^^> ^"^^ ^l^^s. 7i]Ai-^*>^ ^11 

^ofl ^'^ol-^'^l^ ^^m<=>l ^^H. 

S.^^ ^\^o\] o^^ls. IrH ^msl^ ^^^3]-, ^7] S.^^ ^ ^^^^ 

^1- ^^^Vfe ^^^^ ^sEiofl -B-'a€ :iL^A sa^V^V 

^l-:^^. ^ ^J-^^^^ ^>HH^, ^^7] s\^^ ^V^sf 

SlTll ^^l-S]!:^ A>=H» «fl#^^ ^^^V ^^>» ^^Sl^V<^ 7ll 

^^71 ^^-^ <a^£]^ ^^BlSV ?1H1B1^ i 

^^7]^, ^^7] ^%7]S]- ^^^^ ^]^^o]^]% i^^H ^^^^ ^* 

o.^ sl^S-i] oi-g-tv ji^>c> 7fl^^J-^l ^ J^l^ 

£ 1 



27-3 



1020030038131 



^^ 'g^V: 2003/7/26 



^^s}. JL^^> n^^, S.^ 7ll^, 2l;5i^> 
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^^sl* o]^*V JL^^V 7M^^1 ^ «6^^ {Apparatus and 

method of surface-modifying for polymer powder using rotational ultrasonic treatment} 



£ 1 o. ^ ^vx^oil til-^ 51;^^ ^]^% ^^^V 7ll^^^1» 

H 2^ ^ ^^o,] tc^-s. ^^5^ ^e^» '=>W^ ^^^} 7M^>^1» 

^ 3^ ^ li-T^cfl ^^sl- ^-IB^I- ol^tt JI^^V 7fl^^^m 

:£ 4^ ^ ^T^oii ^-S-^ ^^^1- "^-l-^-^ 7fl^^j-^1S 

Ai, ^ ^^elsl'H tiB#sl^ ^1^^ ^"J:^ ^^1^^ 

H 5, H 6^ ^^5x1- ^4 njL^m: ^v}^ 7i-%i-s] a^^^ ^;^> 

^A>^Til:^(SEM, Scanning Electron microscope)^ <^l-8-^l-^ S^ltb 

2 : ^3S| 3 •• S.^^ 
A : 5 : 
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6 : ^d=.^] 7 : 

8 : tifl#^ 9 : S.^ 

10 : B^-olnj ^3 11 : 9\]o]^ 

12 : ^li-isfl^l&l 14 : A>HH 

15 : 16 : ^^^V 
20 : ^^1^ 21 : ^1 1 ^1^1^ 

22 : ^1 2 ^1^1^ 23 : 
30 : ^i^l-^ 



^ ^^^^ ^^-^ ol-g-^V JL^>^> 7fl^^J-^1 ^ ^ 

y^m^^}^ 51^* ^ ^sll- -^l-g-^^ ^^^> 
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<i9> ^l-^^> -tv-a^ ^^^^ ^ ^-arlrs. ^^*>:a nJL^ ^ 

<20> ne^i^, ^y^]^9l ^^]^ 7]^?^^ ^^^S. 91^ ^^]S. t^^^ i^^f ufl^oil 

-f ZL ^^H7> Dfl^ ^-l*>slol, Ir^^o] ^ ^ S.^ ^^1 

;jflAl£]o^^c^l, o]^ 1970\itfl PrelofskyS-^H.^ aI^sIo^ Isayev7> 1990^£<^1 7ll 

<24> ^HB^^H (Ultrasonic) ^. <^l-i-^H ^IbI-oIcH* 7M^l7l^ 7]^ 

^ ^^^}^^ <=>l-§-t!: 7]^o\] y]^ c-C 7lc^l s-S 

<25> ZL ^^IS-^i, ■?!:^^7fl^^^:e- 2001-0088574^(2001. 09. 28) ^ ^^^'^^l 
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o]^ ^^o\] ^^^^ S.^Si\. ^7] ±^2] *>-^oll <^:^^o] oXo_v], 

og;,y ^ ^^7}^2\. ^V7l J^lJL^ og^]. ^ ^^7V^1- '^-#71^, 

^^7V^«l]^^Sq-, ^7l ^#7>>itifl#^fi1 <a^<^l ^^^^ ^^^HS!^-, ^71 ^^^H^ll 

<a^^«=H ^^7>i» «fl#Al7l^ ^B.^, ^7] -^^7]^ #^^-11 ^^^^O] ^-^4 
^ ^V^^^V^ ^7] ^^24- 2:^715^-, ^B^^ ^^^V* 

yfl^^^.^ tifl#^S o]^o]^ ^SS-Ai. ^J-^ISV ^-^^ ^^11- ^^l-^-fl '^l-g-^V 

S-^-ir 7fl^* ^ 

5> tlr^^^fls.^^^ 1995-700221951(1995.06. 19 "7>% hJ-a^I^ 

Aj-Hfl ^H-H 7>% £^ 7>iii ^^^^^^1 "S^Vl- ^ *>M-^ 

7^ zfixg o. ^v^ ti>-§-7lSV, ^o]S. t}^^ ^^S^- til--g-7l 

«J:-§-7l ^'^^ ^^^1=1- #^ S^l^m ^ «c^*J= 

7^ el oil ^7Ho.s ^^^^^^1* 1:% ^7>JiL *V7H1 ^^tb, 

z^- t!:^^^ ^^S7l« <^1^'H^ "9-^1 ^ ""^"^ 

^(C-C) ^^^1^ ^ 9Xn ^ 7l#oi4. 

27> ^7]s>\. 7M^^H1 ^*>^ ^^>^^ 
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^A^^ ^ «v. <^i^ ^'t^ ^^"^^ ^ ^^"^^ -^1^^ ^ ^ 



^ '='1-^^^ ^^^> 7fl^^J-^l ^ ^l^^mtil 



^^^V^l^ ^^g-ofl al-el- 5l:?iEl^ S.^]^^, ^<^J-^<=>flfe ^^V'S'^l 
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9X^^, S.^]^ *>-^<^l ^1^51^ 5)^:^4, ^^-71 ^5l]5q- S.B\^ 

^ ^^^^ ^'y-^* ^*^>^ ^^^^^ M^l ^*fl -fr^^^ ^^^> ^ 

^ *^^^l-7> s];?!^ Bfl#€ ^ ^^^^ ^>HHsq-, ^7] sj^^ ^V^^l- ^ 

?^ e^siTfl ^^ts]^ >^>HHi- tifl#si^ ji^/^v '^^vi- ^ 

Eis^- ^w^E^l: i^tlr ^^-7] ^^7lsq- Tflol^s. ^a^s)^ t-i efl <>1 e] ♦ ^^^V 

<3i> SEt!:, ^^^^ ^>^1* -i-^ tiB^^fe ^^^} 

<33> ^7] ^^^^ S|^:^5I|-^ ^ Sll'a^ *«fl -^^^V 

<34> ^tb, ^*='l^<j #5^^ ^Cl-. 

<35> ^ ^^"^Hl 4^ ^^-^ ^^S]!- Ol-g-t Jl^^> 7M13-'^^ 

^^5]^ ^J* nn^^ 3.-^^ ^> 
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<36> Stb, ^-^^ ^>°1^ 

<39> :£ 1^ ^ ^^ofl 4^ Sl^^ 2:^4 ^^^> 7M^J-^11- 

S. 2^ ^ ^^<^1 2)^^ ^]^^ ol-g-^ JL^ 

<4o> ^ ^^<^1 sl^^ ^^s^l- oi-g-tv jL-g-;^> 

H 4^ ^ ^^<H1 ^sll- oi-g-tb i^^> 

<41> £ 5, £6^ ^^31- I^1J1^» 7ll7V% 7V%1-S1 

;^;^|.^A>^Pl;g(SEM, Scanning Electron microscope)* <^l-§-*V<^ S.^]^ ^\^'=>]^, 7 

<42> ^ <y:^^ tiV^I- :^ol, ^. ^-g-sl- <^l-§-*V<^ 7^^]^] 

^ 7l#^ «^A>^«^1 C-C 71^11 ^o] S-S ^^^> 
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<43> ttfel-^i, ^ si^sj- ^^ell- o]^^ Ji^;^> 7M^^1 

^ ^^1^ ^V^* ^l-§-^fe ^-^s^i, ^1^-?- ^ ^^^^ ^ 

^ JL^:=^>» ^ mm SE^ m 3.7]S. ^^^*>^, ^^^^ JL^^^H ^^ixj- ^-^ 

<44> £Al*V W>Sq- :^ol, ^ ^T^ofl 4 a sl^^ ^^Sll- o]^^ 31^>^> 

ol;i£]ol o;[o.c^, ^«fl -T^^^J-^l^ 

^71 S.E^^(3) ^V^^^l ^^IS. 1-B ^1^51^ sl^3a:(4)3|-, ^7l S.^(2)Si]r S.B\^i3) 

^ ^^^(4)^ ^-i-^>^ ^^^^1<H ^7l J:5^(2)<^1 ^«fl 

^> ^^(16) ^^>7> 21:^^(4) ^-^S ^ $X^^ ^^^s]^ A>HH(13)5q-, 

si ^^(4) ^M^- ^ol 3^1 Til A>SH(13)» JL^ 

^> ^^(16) «a^>l- ^^Sl*!-*^ 7fl^Al7l^ ^^^(5)Sl-, >a-7l 

jx|- :5l-g-^(5) ^V-^-^^l <S^Slfe -^iEK6)^ ^^^](7m ^^tl: ^€:7l^. ^1-7l ^^7] 

<45> ^ 7;H1*1 ^^*>Ta, ^ t^^- S]^^ ^ell- ol-g.^ Jl^;^> 

7fl^^^l^ ^^1^(20) ^^<^1^ ^ mm //m 37] 

£eK9) ^^l- ^^;g-^i7l- ^^s\<^ 9X^. 
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<48> ^71 ^3E](2). S.E^^(3), 5|^4a:(4) f^^^-^* ^^^^ A>HB 

(13)7> ^^^S\o] hV, ^71 S.^i2m *«fl -^'^^S]^ ^^Sl-^ Jl^^^V S^^>(16)^ 

<49> olxrfl, Aj-7l<4 ;^o] ^SS] (2) , A>HH(13) ^ 2l^^(4)<^l ^^IS. ^ 

Bl^(3)^ ^^1^(20) vfl^ '^^Sl 1 ^1x1:^(21)011 7}^^}?]] 

<50> S&tl:, ^^7l 3|;5i:&(4) ^>-¥-<^lfe ^-1-^(5)51- ol ^-^^^q- <^^£]^ ^^iB] 

(6)S)- ^HlEK7)» ^E^^Vfe ^*7l7> ^^1^(20) ^^Sl ;^1 2 ^1^^(22)011 Sl«fl 

<5i> ^7l ^51^^(5)^ ^7] 51^^(4) ^r>^4 -^Jl e^^VTll tifl^ls] 

^ al-, ^j-71 J:sl(2)l- -R-^ys]^ A>^E(i3)^ wfl#Sl^ ^^^^ i^^V 
^^5X1- :5l^-^(5)^ Sl^:iar(4) A>olofl afl^lSlol ^^sj- ^^el^cl-. 
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<52> o]iifl, ^7] t}^^]^ ^Si^ ^^>T?l(15)ol ^^^5]^ 9X^ «>, 

:g ^ o;^^ t3>, W>^2j5>7ll^ ^^>^(15)5l Z]-£7> 3°~10°7> ^^^H, ^^>^(15)S1 z]- 

£71- 3° ^-f<^l^ ^il^^l- ^^H16)<^1 wll#l<^l SX^^] -^^^^^1 ^-1^51^ 

o] oXjl, ^A>Tg(l5)Sl Z1-H7V 10°» ^3i|-*V^ ^-f-^Hl^ 7ll^jL2|-» ^ ^ 

■^1^ ^^^(5)^ 51^:^(4) AHoilA-1 ia}^o.s Bfl#Sl<H 

<55> >^l-7l4 :^ol 2|;^:sa:(4)3if ^^JX)- ^^^(5) a>o]o]]a-1 a^o] 7B^5l'H i^l^ 

ofl ol» #5l>«>^ iJ-^-^S- ^J-^^5]ol tifl#:&(8)# ^■1^^(30)<^1 

<56> tb^, ^>7l ^^1-^(20)21 ifl^ S-A-lel^ofl^ «fl^(23)ol ^>^^£l<H w>, o] 

511^(23)* ^^11 ^7l 1 ^l;^l^(21)3l- 2 ^1^1^(22)^ <=>]^ 7l-^^l-7ll ^^^^ 

<57> xti-ej-A-i, ^7l 1 ;^l;^m(21)<^l ^^^"^ £e.K9)s)- 'iH(lO) ^ #el«^l ^l^fl 
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(5)7> ^^sl<H SX^ 2 ^1^(22)^ ^7] 2]^:^(4)4 

<58> olnfl, ^1-71 ^^^(5) aHo^ ^"U^^ Jl^^> ^^(16) 

51 ^ a7l«^ll ttl-el- ^el-:i ^ ^^"^ , ^I'^^^M^ lOmm i^-l^-^S. 

<59>. olnfl, ^V7l Sl:5i:^(4)5!l- ^-§-^(5) ^><^1^ lOmml- ^^4^1-711 S^^ 

<60> Stl:, ^:^^(4)^ 2.Ei(9) 2:2|-ofl ojtll ZL ^£1- 2:^^ ^ 

^^^(4)ol ^^^fe ^£5.^ 10~400rpm-2-S ^^^Vfe ^}^^^}^, ^^^U)^ 

Sl:S^£7V lOrpm ^^'=>\]^ 7MJ-3}-» ^^1^> cfl^ Jl^ 

7]- n^^] ^m<^l 41^51^ €-;*fl^°l $1-^1^, 31^^(4)^ 

^H7> 400rpm^ ^2]-^ ^-f'^l^ 7fl^jL47> ^7ll 5)^ 

<6i> 2^, ^ ^vtg^ 551-^ ^fl-g-tl: «c}-i^-^S., 2l;dsl^ ^1- 

71 ^Jl ^^]^^ 3^-^^ ^H^^l ^^^> «fl^Ul^, 

01 o. o>qsi- a^oi 7ll^s|<H tifl#5l^ i^^V ^^^1 3711 ^cflAl^ ^ ^4 
<62> :£tb, ^ 'ir^'^l ^-lell- ^^l-g-tb 7ll^«j-^^ ji^ 

^> ^'yslol 7ll^Slfe ^^91 51^^^ 5:^^ ^ Sl ^^^T^ 3: 
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<63> ^, ^>7lfi1- Jl^>^> S.^^ 7ll^Al7l^ -^^^ 

<64> o]t}, X:^-^ 7l#*m ^31- ^1^^ ^^^^^ ^^Hl ^ ^^'^M ^ 

^vt^ o. o. ^^^-^ A^^^>^ tiV. ^ ^-^^ ^^Hl ^ ^^^is tb^si^ 



<65> ^Al<m 

<66> ^ ^^^l^i^ 7l#^ ^^3I|- ol-g-tl: JL^;^> 7fl^^ 

7l 21^^(4)^ <U^^^S.S. S\:^M^]JL, 5)^:^(4)4 ^-§-^(5) ^Vol 7^c>\]a^ ^] 

JL-^ ^^(16)^ S.^^] 7^^^^ ^^Hl «fl#SlS.-^ ^}^^. 
<67> olnfl, >^>7l 2l€^(4)2f ^-g-^ ^^^(5) AH lOmm ^M^S. ^i^^}^ ^^1 

<68> ^1-71 21^:^(4)^ 10~400rpm-2.S ^^^Vfe ^^1 i^V^^^V^. 



<69> ^■^<^1 
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<70> Aj.7l ^X\d\]6\] VC^B]- K^O] ^1^^ 7>5l^£l- <'^o}^7] ^^\<=^ ^ 

^21- ^]^]^^ nJL^ ^^^^ ;^117V%A17J ^^Sl-S. a^^^l 7fl^€ ^"s^* 

<7i> ZL 44, z^- 7>JIL^£^ ol^elAlofl^ 5.111 >10l8 mole/cm^ 

olJl, ^-1 el A] 611^ 6.241>10l8 mole/cm3S 

<72> ^, o]^ ^^tb £ 5, H 6<HlAi ^ol, ^^4011 7fl^<^l ^ 

<73> Sth, ^^tb S. 7<^lA-l wVsq- :^ol, ^s^A] 5^1 ji^^ ifl^Sl S-S 4^ 

7l7> S<H^mAi ^o]:^ S7> ;^fl7>%Al tfl^o^ 4^^<='l ^^^^ 1: ^ 



<74> n]-£|-Ai, >a-7l5Jl- ^SS. ol^ol^ Sl^^ o]^^ 3L^7\ 

ji^ n^^^ ^y^]^<=>]9X^d 4^^* 7d-4iAi^a ^ I^IJI^ ^d^> i^^l 

i^iji^ ^^^^ ^^^^^ ^ 1-^^* ^^"^ ^ 2^^><^i# ^v€^ ^flA>-e-*m ^fl«:-§- 

<75> S|;5iAi ^^2)- ^^2^1: oi-§.f-o.^>wl, ^JL^ <'^A^ ^^la^^ 71141: ^ 

0X0] 7fl4M* aTfl ^Cfl Al4 ^ ^O.B^. 3^151^ ^-^^ S^* 7114^171^ 
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o]^6]]A^ ^ ^^-^Hl ''l-^^ -^^^l" 

2:^4 o]^^o^S.^, JL^7\ <a^>2] ^^la^^ 7fl^ 

^ ^ SZ^ 7MJ:41- 37fl ^tfl Al^J ^ olo.T^, ji^;^> ^^^o^ s.^^ 7M^1^1^ ^ 

8> atb. :a^^>* ;^ll^>-g-^^s.>^ ^tb ^7>^^ Jl4» 
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^^3)- ol-g-tb 7M^^H1 SZol^i, 

^5il(2)sq- SEl^(3) ^ 2l^^(4)^ ^-^^m 
^3J](2)<^1 ^*fl -B-S^€ :a^^> ^^(16) ^^l-7> si ^^(4) 5^>^s. «fl#€ ^ ^£ 

> 

^^S. 3.^^ <^]-%-^ ^^7\- M 7ll^^^1. 
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[*^^*^ 21 

^^(16)o1 -B-^^^ ^Tfl ^ $X^^ ^^V^(15)c5l ^ 

^ ^^1-2.^ ^^21- <=l-§-^ i^^V 7fl^^v^l. 

I^^^J- 3] 

^j-3|-Slo1, S^o] J1^X> ^^(16)* till#^(8)* 

i^*>^ ^^-^S Sl^<5q ^ell- ol-g-tb ^^^> 

41 

^i-^> <=1^ 7V^t!: ^1 2 ;^1;^1^(22)«^1 ^J-^^s]^ ^^.^s s)^^ 2:-g-4 

^^^> s."^ 7fl^^^i. 
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5] 

^Sll- Ol-g-tb 31^7C> 7fl^^Al. 

l^^^J- 6] 

^ X[o]6\] ^^^It^, ^^^> ^^^1 ^^si^^i ^^Hl 

'^l-g-t!: ^^^V 7ll^«J-i^. 
7] 

^S.V!i ^B^ofl o^gfl 7fl^Sl^ IL^A yMJu^V^q- H 

^].- ;^o. S;^O.S ^1-^ ^i^* 0]^^!: JL^^V 7ll^«o>^ . 

8] 
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^ S.;go.5. ^-^^ 7.]^^ ol-g-eV JL^^l- 7M«J-^. 
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